An advanced approach is presented for identifying and characterizing biopolymers of 
the lowest for humic acids (1.59 for a humic acid, highest aromaticity), intermediate for fulvic acids (1.88for a fulvic acid, intermediate aromaticity), and highest for proteins (13.50 for BSA, lowest aromaticity). URI increases with eutrophication of natural waters by the increase of microbially derived components that have a high functional group proportion with a low sp 2 -hybridized carbon, and increases with ozonation by the cleavage of unsaturated bonds (decrease in unsaturated bonds and increase in functional group proportions).
Introduction
Ultraviolet (UV) spectroscopy has been used to monitor the properties of natural organic matter (NOM). Korshin et al. (1997) inorganics such as sulfate and phosphate can also absorb UV light at less than 230 nm wavelengths.
In spite of the intensive efforts by many researchers, some methods are too cumbersome for the frequent analyses of many bulk samples, and others are limited to identifying only certain NOM components. Therefore, the aim of this research was to develop an easy and rapid technique to identify NOM according to general biopolymers using the UV absorbance ratio index (URI, ratio of UV absorbance at 210 nm to that at 254 nm), based on UV detection following size exclusion chromatography (SEC). The URI values provide information on the relative proportions between UV-absorbing functional groups and unsaturated compounds in NOM. A higher density of functional groups corresponds to a higher absorption at 210 nm, producing a higher URI (UVA 210 /UVA 254 ).
Materials and methods
Surrogates for NOM: Suwannee River humic acid (SRHA)reference material (1R101H) and Suwannee River fulvic acid (SRFA) standard material (1S101F), obtained from the International Humic Substances Society, bovine serum albumin (BSA, MW: 70,000 daltons, Sigma), and asparagine (an amino acid, 132 daltons, Sigma) were analyzed by an UV/visible Spectrophotometer (SPD-10A VP, Shimadzu), and an HPSEC with an UVA detector. Aliphatic compounds were not tested due to their lack of UV absorptivity. All samples were used without further purification. Analytical method: HPSEC was performed with a TSK-50S column (30m Toyopearl HW resin, nominal fractionation range of 100-20,000 g/mol) with a length of 25 cm and an inner diameter of 2 cm. The mobile phase was prepared with a phosphate buffer (0.0024 M NaH 2 PO 4 + 0.0016 M Na 2 HPO 4 , pH 6.8) and 0.025 M Na 2 SO 4 , producing anionic strength of 0.1 M. The flow rate was 1 mL/min and the sample injection volume was 2 mL. A LC600 (Shimadzu) liquid chromatograph was used coupled with a SPD-6A (Shimadzu) UVA detector. Also, a DOC (Modified Sievers Total Organic
